Investigating the Germination of Seeds

LABORATORY:  SCIENCE AS A PROCESS 

Introduction

To really enjoy biology as a science, you should experience it by engaging in the process of science.  Biologists observe living systems and organisms, ask questions, and propose explanations or hypotheses for their observations. The scientific method is a creative human endeavor that involves a process that empirically tests possible answers to questions about nature in ways that can be verified or duplicated. Answers supported by validated test results are added to the body of scientific knowledge. Many of the concepts developed in this way by scientists are considered open to further questions and modifications, however. 

In the laboratory component of this course, in addition to the specific objectives of each lab experience, the common goals that are emphasized are to be able to: 
·	understand problems 
·	develop hypotheses 
·	design and implement controlled experiments 
·	identify independent and dependent variables 
·	analyze data 
·	draw conclusions 
·	think analytically 
·	communicate results with appropriate data tables and graphs 

Questions, Concepts, & Hypotheses

In this first investigation, your group must first define and agree on the problem to be investigated.  Each group will investigate the effect of a different variable on the germination of seeds and/or the growth of young plants emerging from these seeds. Questions such as  “What temperature is most favorable for the germination of sunflower seeds?”  help to focus the investigation on one particular aspect of the seeds response to environmental variables.  Next you should develop several hypotheses or educated guesses that describe the seed response. A hypothesis should be presented in an "if ... then ...... format; for example "If seeds are kept at moderate temperatures (20-C) then the rate of germination will be as rapid as possible." Sometimes it is necessary to conduct a brief review of textbooks or other sources in order to develop a good hypothesis. Your text has an appropriate section that will help you better understand the concept of seed germination. 

Design and Process of Investigation

Using the hypothesis, your group will next design an experiment to compare the effect of one variable on the germination of seeds. Various types of seeds and other supplies are provided in the lab to give you further ideas about your experimental design. Identify those factors that remain constant or consistent throughout the experiment (the controlled variables). The independent variable is a factor that is purposefully changed, such a temperature. There might be a range of levels of the independent variable - but be careful to choose a range that makes biological sense (not 0o C and 100o C ..... ). The dependent variable is the variable that responds to the change in the independent variable (e.g. numbers of seeds germinated in each treatment group at the end of ten days of observation). 

There also should be a control group in your design. In the example previously cited, it could be a group of seeds kept at room temperature in the classroom. In this group the independent variable is not changed. Controls help establish a baseline for comparing the experimental effects and they help measure or detect the influence of unanticipated factors. 

Since you will not have time to include repeated trials (replication) in this experimental design, be sure to choose a seed sample size large enough to give more meaningful results. In discussing your results, be careful not to conclude too much from the data you collect and analyze. 

Data Collection and Analysis

Your group is responsible for collecting data from this experiment over a ten-day class cycle. Notebooks are available in the lab to record your observations, counts, and/or measurements. Original data sheets must be submitted with your final report which is due on             . You will be using the computer to produce a final version of the data collected. Graphs and/or charts will be produced from this data to clearly and concisely communicate the results. Sometimes sketches on the results further enhance your observations. 

Reflection and Discussion

Your final task is to analyze your results and present your findings in an accurate and effective manner. Guidelines for the "formal" write-up of the lab will be distributed after your data collection is complete. Your discussion should clearly identify and support the best explanation of the observed results, but also may include other plausible explanations for the results. You should make reference to at least one published source of information on this topic in your discussion and cite this reference in proper bibliographic form.  Your investigation is sure to spark ideas for further investigations or alternative methods for conducting this study. 




